Introduction
This chapter is drawing out the patterns and evidences for the use of antihypertensive medicines in general and in primary health care settings in particular. It presents the overview of the recent advances in clinical effectiveness of the antihypertensive medicines, but also document the implication for management of hypertension in low level health facilities. The discussions are based on the new evidences from clinical practice, reviews and meta-analysis studies.
The chapter as whole is written from a comprehensive health care system development rather than from a purely medicines description perspective. Finally the authors do not intend to substitute the students or prescribers vademecum or medicines' handbooks but providing an update in their daily questions when comes the issue of whom, what (and with what) to treatas far as arterial hypertension is concerned, in primary health care settings.
Rationale, objectives and methods
Hypertension, also known as "high blood pressure" is currently the major risk factor for coronary heart disease (Roger VL. and others 2011) and cerebrovascular disease (stroke) (Roger VL. and others 2011; Twagirumukiza and others 2011). Already known as significant public health problem worldwide particularly in western societies (Kearney and others 2005) , hypertension has been documented recently as real health threat in developing countries as well (Kearney and others 2005; Twagirumukiza and others 2011). Hypertension remains the leading reason for office visits in primary care (Pittrow and others 2004) in some western countries in contrast with developing countries where awareness is still low and where hypertensive patients reach health facilities rather for complications. This situation in developing countries, emphasizes the need of other approaches and strategies to avert the Non Communicable Diseases (NCDs) in general and the arterial hypertension morbidity and mortality in particular by targeting the lower level of the health system chain (De Maeseneer J. and others 2011). more frequent and more severe: mainly heart failure (Mensah 2003) and stroke (Mufunda J and others 2006) . In addition if developing world inhabitants survive to adulthood, hypertension-related disease may be the major cause of premature mortality (Twagirumukiza and others 2009b) . The prevalence of hypertension has been well described worldwide (Kearney and others 2005) and in sub-Saharan Africa (Twagirumukiza and others 2011). The current figures and their projections remain overwhelming. Currently around 972 million people have hypertension worldwide (rising up to 1.6 billion in 2025) and more than 65% of them are in developing countries (Kearney and others 2005) . The 2008 number of hypertensives in sub-Saharan Africa is estimated at 74.7 million (increasing by 68.0% in 2025(Twagirumukiza and others 2011)).The prevalence of hypertension in this region is estimated at 16.2%, being higher in urban than in rural regions (Twagirumukiza and others 2011) . This prevalence adjusted to WHO standard population is similar to the prevalence in western countries (Table 1) . Table 1 shows that although the prevalence of hypertension was lower in sub-Saharan Africa than in England and USA, the prevalence of hypertension adjusted to the WHO standard population was higher in sub-Saharan Africa than in England and tended to be higher than in USA. However, the analysis of age-specific prevalence data shows that the hypertension prevalence is higher at younger ages (up to 35 years) in sub-Saharan Africa compared to the western countries, indicating that hypertension starts at earlier age in subSaharan Africa. The prevalence in old people is lower in sub-Saharan Africa than in western country. The plausible explanation is linked to low accessibility to treatment: by lacking adequate treatment people with hypertension at younger age died in earlier ages (around 45-54 years). People with hypertension at older age are new cases or survivors.
There are evidences (Twagirumukiza and others 2011) of a clear difference in hypertension prevalence between countries. Different factors like diet habits (i.e. salt consumption) and genetic predisposition may play a role. As expected the prevalence of hypertension also increases with age and that prevalence was 50.7% higher in urban than in rural area. The influence of urbanization on hypertension was more pronounced in males than in females. These observations in rural versus urban areas are in line with other recent reports (Opie and Seedat 2005) reporting urban prevalence 1.5 to 2 times higher than rural ones. This difference can be influenced by the habits in rural which are dominated by routine field work as compared to urban lifestyle with more consumption of energy rich foods and a decrease in energy expenditure through less physical activity (Opie and Seedat 2005) . However, modernisation (Dominguez and others 2006) may also transform rural settings themselves such as increasing use of automobiles leading to a decrease in physical activity, increasing overweight and obesity and more consumption of salt (Mufunda J and others 2006; Reddy and Yusuf 1998) and tobacco (Jha P and Chaloupka F 1999) .
In sub-Saharan Africa setting, hypertension occurs earlier among adults of working age and its complications strike people at the top of their economic activity (Gaziano 2005; Twagirumukiza and others 2009b) . Apart from the consequences on the quality of individual health, this leads to a large impact on a developing country's economic viability. In South Africa, for example, 2% to 3% of the country's gross national income, or roughly 25% of South African healthcare expenditures, was devoted to the direct treatment of cardiovascular disease (CVD) (Gaziano 2005; Pestana and others 1996) . 
Management of hypertension in primary health care

Definitions challenges, and first drug choice
Up from what level a blood pressure is considered as high or as hypertension has been a constant discussion over time. Since the relationship between blood pressure and adverse health effects displays a non-linear but continuous relationship (John KJ Li 2000) , any classification of people into dichotomous categories ('normotensive' and 'hypertensive') as well as other blood pressure staging are arbitrary (Mancia and others 2007) . Nevertheless, clinicians and other health care workers often must make essentially dichotomous decisions (Birkett 1997 ) (e.g. whether or not to start pharmacological treatment for elevated blood pressure). The basis for classifying people into 'hypertensive' and 'normotensive' groups is encouraged by a consideration of 'excess risk' or by proven treatment benefit in clinical trials (Birkett 1997 ) for a certain level of blood pressure.
www.intechopen.com (Whitworth 2003) . Note that hypertension is defined as SBP/DBP of 140/90 mmHg according to the three recommendations (Chemla 2006) .When a patient's systolic and diastolic blood pressure fall into different categories, the higher category should apply. 
Cardiovascular risk evaluation
In aim to decide which drug to use, the patient risk needs to be evaluated. Many algorithms and charts have been released and some health professionals may be even confused. Authors argue that estimating risk is not the problem, but using it to tailor treatment to individuals is (Christiaens 2008) . This section will not document all available charts in details , but will put forward the most useful risk assessment tool in the field. • Plasma fibrinogen levels • Electrocardiographic LVH (Sokolow-Lyon >38 mm; Cornell >2440 mm*ms) or:
Carotid wall thickening (IMT > 0.9 mm) or plaque -Carotid-femoral pulse wave velocity (PWV) >12 m/s -Ankle/brachial BP index <0.9 -Slight increase in plasma creatinine: 
Hypertension management strategies
The treatment of hypertension itself is based on prevention measures (World Hypertension League 1992), non-pharmacological measures (Cooper and others 1998) and a pharmacological treatment (Dominguez and others 2006). Table 5 shows the advocated (Mancia and others 2007) therapeutic approach based on cardiovascular risk stratification as shown in Table 4 .
Preventive strategies
Because of restrained economic conditions in the developing world, the greatest gains in controlling the Cardiovascular diseases epidemic lie in its prevention. In addition to prevention, awareness of having hypertensive is important. Efforts should be made to early detect hypertensive patients before irreversible organ damage, and to provide them with the best possible and affordable non-pharmacological and pharmacological treatment.
The preventive actions concern habits and lifestyle monitoring. Those include the important but relatively low cost preventive measures: reduction in dietary salt intake (Douglas and others 2003) , and a greater awareness of the implications of obesity (Bovet and others 2002).
There is good evidence that a reduction in salt intake reduces blood pressure and that black people are more sensitive than white people in this regard (Cappuccio and others 2000 Diet control in developing countries remains a great challenge. The diet is highly linked to the population culture, to the food conservation, cooking, and other existing infrastructures. Salt reduction measures may be difficult in population using it for food conservation. The restructured diets like promoted in Dietary Approaches to Stop Hypertension (DASH) (Sacks and others 1999; Svetkey and others 1999), may not apply to other low resource settings because those measures require structures of preparation, conservation and other infrastructures and resources which are not available. Therefore, preventive measures must be based on available food locally, and take into account the food and cooking habits of the population. All lifestyle modifications must emphasize the role of regular physical activity.
Another important measure to promote is the regular check of blood pressure for all (also young) adult people, in contrast to western countries where this measure is taken above a certain age.
Pharmacological treatment
The pharmacological treatment of hypertension includes several classes of anti-hypertensive drugs (Brewster and others 2004) . The 5 main classes with proven effect on hard endpoints are [1] beta-blockers (BB), [2] diuretics (DIU), [3] calcium channel blockers (CCB), [4] angiotensin converting enzyme inhibitors (ACEI) and [5] angiotensin receptor blockers (ARB). Additional classes also used are centrally acting drugs, peripheral sympatholytics and direct vasodilators. The WHO recommends only four drug classes (BB, DIU, CCB and ACEI) from the five first-line classes on its essential drug list (World Health Organization 2007).
Most surveys evaluating the prescribing behaviours of practising physicians revealed that monotherapy is less preferred (one third of cases) versus polypharmacy (Anthierens and others 2010; O'Riordan and others 2008; Pittrow and others 2004
). In monotherapy, betablockers have been found the drugs of choice prescribed at the level of primary health care centres in many places. Among the various beta-blockers that are approved worldwide for the treatment of hypertension, cardioselective beta-blockers atenolol and metoprolol and the non-selective beta-blocker propranolol are the commonly used. Although advocated by current guidelines, the diuretics are the not often given. In the Polypharmacy group, of combinations given as first-line nearly always include diuretics. They are combined with CCBs or ACEIs or other diuretics.
Overall the prescribers behaviour is far from homogenous, and the existence of international guidelines may not help a lot, if they are not adapted to local or specific situations.
First-line drugs in hypertension
As far as the first-line drug in treatment of hypertension is concerned, the opening debate may be the choice between monotherapy versus combination therapy as first line for the treatment of uncomplicated arterial hypertension. However, this debate seems less supported as it may be more cost-effective to start with a single drug and try to control the blood pressure combined with non-pharmacological treatment. The aim of this section will not be to prolong the debate but to extract a clear message and recommendations from existing information.
To suggest any other first-line drug, it is important to focus on comparative analyses of cardiovascular outcomes, efficacy in reducing blood pressure (BP), adverse effects, contraindications and cost.
What then should be our final choice for routine first-line antihypertensive treatment? Some patients have compelling indications or contraindications for one drug class or another, but the vast majority do not. For these patients the trial evidence would not support the use of selective alpha-blockers or calcium channel blockers as routine first-line treatment (Jackson and Ramsay 2002) . The evidence would justify the use of low-dose diuretics, beta-blockers, or ACE inhibitors as routine first-line treatment, with nothing important to choose between them. When there is really nothing to choose between drugs, it is self-evident that the cheapest drug should be preferred. In most health care systems, that will be a low dose of a thiazide diuretic (Jackson and Ramsay 2002) .
Coming back to low resource settings, evidences support the use of thiazide diuretics as first line and in monotherapy as well, followed if uncontrolled blood pressure by association with a very small dose of Reserpine where the affordability is very low . In places where the treatment affordability is optimum, the diuretics can be associated to CCBs or ACEIs or other diuretics (Twagirumukiza and Van Bortel 2011), or to BBs in situations where their efficacy has been documented and approved (Fig.1) .
CCBs: calcium channel blockers; BP: blood pressure. However, those international guidelines may not be applicable in all low resources settings as specificities can exist in the concerned population. For instance the content of nonpharmacological treatment that is mainly based on lifestyle change and promoted by a patient education package remains similar in western developed countries and developing countries. Nevertheless, a difference in outcomes can be expected from the high illiteracy rate in developing countries that may require different educational methods. Moreover, the population cultures and the real way of living (activities, historic habits like salt intake, etc) must be taken into account.
This chapter will provide a suggested algorithm for management of hypertension from the community level and with emphasis on the primary health care setting and public health perspective.
Whatever guideline considered, we cannot assume its applicability to all regions, even if they have been drafted on regional basis. For instance, the limited resources devoted toward health care in many developing countries limit the number of health facilities and existence of health insurance schemes (Ndiaye and others 2007) . In this setting, cases of malignant hypertension, with target organ damage are frequent (Mensah and others 1994) . Pooled data from inhospital studies published between 1998 and 2008, show that the most frequent complication reported downward are heart failure, renal failure, stroke and coronary heart disease (CHD) (Twagirumukiza and Van Bortel 2011).
Additionally, although the benefit of treatment is established (Brewster and others 2004) , the treatment cost and accessibility must be more emphasized in developing countries (Twagirumukiza and others 2010).
Also, ethnic differences have been described also in drug response (Johnson 2008) in Caucasians versus blacks, but since there is limited clinical trial data from the African region, it is not fully clear whether the differences observed in USA can be fully extrapolated to African or other ethnic groups. Nevertheless, the available data from studies conducted in sub-Saharan Africa, confirm notable differences in response to β-blockers (Preston and  others evaluating 15 clinical trials published between 1984 and 1998 reported differences in antihypertensive response between blacks and whites of comparable groups, highlights the fact that whites tend to respond to all the drug classes ( Figure 1 ) whereas blacks generally respond better than whites to diuretics and calcium channel blockers, and whites respond better than blacks to ACE inhibitors and β-blockers (Opie and Seedat 2005).
In many developing countries, two other aspects must be added in all hypertension treatment strategies: the quality of the drug and its price, which influence the efficacy of the treatment, its accessibility and adherence. Contrary to western countries where the drugs registration process and other related regulations are meticulous, in sub-Saharan Africa the quality of drug is not checked at entrance (Caudron and others 2008) , the drug market is not fully controlled ( The second step concerns those people detected with severe hypertension (sent immediately to the near health center) or those with hypertension grade 1 and 2 not responding to nonpharmacological treatment. Emphasis is to be made on the length of the follow up period on non-pharmacological treatment which is a maximum of 3 months for grade 2 hypertension and 6 months for the grade 1 hypertension. Legends: ECG= Electrocardiography; NPT: Non-pharmacological treatment; CVR: Cardiovascular risk factors; SBP: Systolic blood pressure; DBP: Diastolic blood pressure Notes: [1] Minimal equipment: urine sticks for protein and glucose and preferentially a standard Electrocardiography.
[2] At CVR evaluation "Yes" means at least one cardiovascular risk factor is present; the cardiovascular factors to detect are: a. Proteinuria (using dipsticks) b. Glucosuria (using dipsticks). If positive follow also instructions for diabetes.
www.intechopen.com The left ventricular hypertrophy(LVH) on ECG; defined by a Cornell product parameter (positive if >2440 mm*msec). The parameter is calculated as follows: -Cornell product = (RaVL + SV3) × QRS duration (meaning the product of QRS duration with the sum of the R wave in lead "aVL" and the "S" wave in lead "V3"). The RaVL, SV3, QRS and V3 being ECG waves. -To measure QRS duration on ECG, recorded at a speed of 25 mm/sec: -Principles:
• 1mV=10mm in the vertical direction.
• Each small 1-mm square represents 0.04sec (40msec) in time and 0.1mV in voltage.
• QRS duration: counting 1-mm square cell of the ECG, paper corresponding to the beginning and the end of QRS complex (horizontally), and then multiply the number by 40 msec. -R and S wave voltage are obtained by counting the number of 1-mm square cell (vertically) corresponding to the wave height (amplitude).
[3] The sentence "Follow the suitable algorithm-See footnotes" at the end of fig 3 refers to the algorithm which can be found in subsequent publication (not given here).
Whet it refers to the patient affordability, this can be evaluated based on patient-doctor communication but also to the socio-economic data provided in his medical record (file) and on patient interview.
[4] The (*) and (**) signs refer to the same legend as in figure 1. Most of those family physicians are working in the district health hospital. However, in the future, they are intended to be located in primary health care centers and when a primary health care centre has a family physician, the management algorithm should be adapted, as referral to the hospital will be less needed.
About the drug quality (Twagirumukiza and others 2009a) and drug market regulations, it is important to mention that during recent years, there have been efforts to strengthen regulatory systems and the World Health Organization (WHO) has comprehensively assessed more than 20 regulatory authorities in sub-Saharan Africa and in Latina America, south Asia and other developing regions. WHO and others initiatives have trained a number of regulatory officials to strengthen and harmonize the drugs regulatory processes. Even if it's a long way to go to have national regulators and pharmacovigilance centres fully operational in sub-Saharan Africa countries, things have started moving in the right direction. WHO and international donors have also increasingly invested both in monitoring the quality of products and in building up functional quality control laboratories through the WHO respective prequalification program.
Finally, the important cross-cutting and global issues should be considered in all thinking stages of setting up the treatment of hypertension: people centred care, continuity of health care, adherence to treatment, drug interactions, contra-indications and comorbidities, and the essential broad debate of equity in health care.
Conclusions
Although it is important to consider the current knowledge of medicine for the treatment of hypertension, particular consideration should be given to cost-effectiveness and affordability of antihypertensive medicines in primary health care settings of the developing countries. This consideration is justified because many low and middle income countries have severe resource constraints and available resources currently do not allow to treat all patients according to some international guidelines. Therefore, strategies have to be developed to maximally reduce risk for and from hypertension within the limited budget. Such strategy should take into account many local socio-economic and demographic particularities. The hypertension management strategy must be based on patient's cardiovascular risk and not only on his blood pressure level. Additionally the common sense says that for the same result and efficacy the cheapest is the best choice. Therefore it's obvious that the drug prices and quality details must constitute an added criterion when choosing an antihypertensive agent. Developing countries should be encouraged to establish a list with medicine prices using the real patient price, and this list has to be updated at least every year, and the prescribers should be encouraged to choose the cheapest between the available drugs which fulfil the quality criteria.
Beyond that, the management of hypertension in primary health care settings suppose a complete rebuild of health care systems and empowering of the community. The detection and monitoring should be done at community levels and early treatment at primary health care level. As already repeated by many authors, the efforts to effectively improve the control of hypertension should be based on a patient-centred care concept, rather than disease centred care. This suppose a thorough understanding of the characteristics of patients, the dynamics of the health care system and, most importantly, on the work and function of the primary care physician as the gatekeeper.
